Experimental
[Au 25 (PET) 18 ] - [TOA] + : Au 25 (PET) 18 -1 was synthesized by co-dissolving 1.00 g (2.54 mmol) of HAuCl 4 3H 2 O and 1.56 g (2. 85 mmol) of tetraoctylammonium bromide (TOAB) in 70 ml of THF. This solution was allowed to stir for 15 min over which time the solution turns from yellow to orange. Next 1.8 ml (13.4 mmol) of 2-phenylethanethiol (PET) is added to the solution. The reaction mixture was stirred until it turned clear, which takes about 3 hours. Once the solution turned clear a freshly prepared aqueous solution containing 965 mg (25.5 mmol) of NaBH 4 and 24 ml of water at 0 C ° was prepared. This aqueous solution was then rapidly added to the THF solution under vigorous stirring and was allowed to stir for 2 days. The reaction mixture was loosely covered to prevent the loss of THF over this course of time. 1 After 2 days the water is decanted and the THF dried. This gives an oily mixture and any additional water was removed. Methanol is added to the crude product which causes a precipitate to form. It is useful to sonicate at this step to ensure that methanol mixes with all the oil. It is important to note here that Au 25 (PET) 18 -is slightly soluble in sufficiently dry ethanol, and so methanol is preferred. Next the precipitate is removed from the methanol by centrifugation. The precipitate was then washed with methanol 4 more times, or until the odor of thiol no longer remains. Next the precipitate was extracted with dichloromethane (DCM). The DCM was then removed and the product is dissolved in toluene. In order to prevent air oxidation about 100 mg of TOAB was also dissolved in the toluene. It is important to remove most impurities in order to crystallize the product. This can be done by fractional precipitation by adding ethanol to the toluene solution and centrifuging, until the precipitate appears to have some Au 25 in it as judged by UV/Vis. Any remaining impurities can be removed by the crystallization of Au 25 (PET) 18 -from the toluene:ethanol solution by slow cooling. The yield is 20-30% on gold atom basis. +1 was put into a freezer at -20 °C with no insulation.
Electrochemical methods
Electrochemistry was preformed using a BAS 100 B potentiostat. All electrochemical techniques were preformed in a DCM solution containing 0.1M TBAPF 6 using a standard calomel electrode. Cyclic voltammetry, differential potential voltammetry, and square wave voltammetry were performed using a glassy carbon electrode. Bulk electrolysis was performed using a platinum wire for both the working and counter electrode. .5 mg, 96.3 mg and 23.6 mg of crystalline Au 25 (PET) 18 in the -1, 0 and +1 charge state, respectively, were powdered and loaded into a gel capsule and placed into a straw. These samples were than measured using a DC head. Temperature dependent susceptibility measurements were made using a magnetic field of 1000 Oe. Table S1 . The average dihedral angle () for shells II-IV with respect to shell I. Figure S1 . Crystallographically independent semirings, units 1, 2 and 3, showing the gauche (g) and anti (a) torsion angles of the 9 crystallographically independent PET ligands (see Table 1 for color code). 
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The DCM-PF 6 -PF 6 -DCM complex is composed of a coordinating DCM solvent molecule to two fluoride atoms of the PF 6  anion via CHF (2.394 Å) intermolecular interactions ( Figure S8 ). The PF 6  anion then coordinates to the second PF 6  anion imposed by the P-1 symmetry element via two FF (2.681 Å) intermolecular halidehalide interactions, which seems to be quite typical interaction of PF 6  anions in close proximity in the crystal lattice. 4 Due to the P-1 symmetry of the structure, only the interactions of the DCM-PF 6 complex have been considered in the following. The DCM-PF 6 complex is surrounded by 3 neighboring Au 25 clusters (or 6 when considering full symmetry) and intermolecular interactions are formed to the closest PET ligands ( Figure S7 ). PET1 and PET2 ligands from one Au 25 cluster coordinate to the DCM solvent molecule via ArHCl (2.621 Å) interactions. PET3' ligand of a second neighboring Au 25 cluster forms ArHCl (2.941 Å) and ArHF (2.590 Å) interactions to both the DCM solvent and the PF 6  anion in a similar manner to PET1'' and PET9'' ligands of the third neighboring Au 25 cluster that likewise form CHF (2.596 Å) and ArHF (2.602 Å) interactions but only to the PF 6  anion. The structure contains numerous organized packing interactions, which are most likely due to the coordinating solvent and anion in the crystal lattice that allow the formation of the organized and directional weak intercluster interactions to be formed instead of mere closest packing of the Au 25 clusters.  anions and b) space occupied by the DCM-PF 6 -PF 6 -DCM complex in the crystal lattice. 
Extra Uv/Vis
X-Ray crystallography
X-ray diffraction data from crystals of Au 25 (PET) 18
0 and Au 25 (PET) 18 +1 were recorded on a Bruker Nonius SMART CCD diffractometer employing MoK  radiation (graphite monochromator). Selected details related to the crystallographic experiment are listed in Table S2 . Unit cell parameters were obtained from a leastsquares fit to the angular coordinates of all reflections, and intensities were integrated from a series of frames (0.3º ω rotation) covering more than a hemisphere of reciprocal space. Absorption and other corrections were applied by using SADABS. 2 The structure was solved by using direct methods and refined (on F 2 , using all data) by a full-matrix, weighted least-squares process. All non-hydrogen atoms were refined by using anisotropic displacement parameters. Hydrogen atoms were placed in idealized positions and refined by using a riding model. Standard Bruker Nonius control (SMART) and integration (SAINT) software was employed, and Bruker Nonius SHELXTL 3 software was used for structure solution, refinement, and graphics.
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